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(54) OPTICAL COMMUNICATION EQUIPMENT 

(57)Abstract: 

PURPOSE: To attain low power consumption and stable data 
communication by providing a transmitting unit with a voltage 
booster circuit and transmitting data by a voltage higher than the 
power supply voltage. 

CONSTITUTION: When a transmission instruction is outputted 
from a user, a CPU 9 supplies a control signal S to a switch circuit 
7 and simultaneously controls carrier generating circuits 1 , 2 to 
generate a carrier S1 and a high frequency carrier S2. Then a 
synthesized carrier S3 generated by a carrier synthesizing circuit 3 
is inputted to a transmitting signal generating circuit 4 and a 
booster circuit 8 and voltage Vd which is twice power supply 
voltage Vcc is generated from the circuit 8 and supplied to a light 
emitting unit 5 and a light emitting unit drive circuit 6 through the 
circuit 7. On the other hand, the circuit 4 synthesizes a data signal 
S4 and the synthesized carrier S3 to form a transmitting signal S5 
and transmits the signal S to the circuit 6 to switch a transistor 
TR1 and voltage is applied to the element 5 to generate an optical 
signal. Thereby even when a portable low voltage power supply is 
used for a power supply, a signal can be stably transmitted at a 
prescribed voltage level. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An optical communication device comprising: 
A subcarrier generation circuit which generates a subcarrier of predetermined frequency. 
A synthetic circuit which compounds a data signal and said subcarrier and generates a sending signal. 




JP-A-H08-1 91271 



2/15 pages 



A booster circuit which drives by said subcarrier and generates boosting voltage of voltage higher than said 
power supply voltage based on power supply voltage. 

A luminescent means which outputs a lightwave signal of light volume corresponding to said boosting 
voltage according to said sending signal. 

[Claim 2]An optical communication device, wherein said subcarrier generation circuit generates the 1st 
subcarrier of the 1st frequency, and the 2nd subcarrier of frequency higher than said 1st frequency in the 
optical communication device according to claim 1 . 
[Claim 3]An optical communication device comprising: 

A light-receiving means to change input light from the outside into an electrical signal of a voltage level 
corresponding to the light volume. 

A level detection circuit which detects a DC voltage level of said electrical signal. 

Operation part which computes an intermediate voltage level of said DC voltage level, and is outputted as a 
reference voltage level. 

A data recognition circuit which, recognizes send data comparing a voltage level of said electrical signal 
with said reference voltage level. 

[Claim 4]Header detection circuits which detect a header signal included in a sending signal in the optical 
communication device according to claim 3, A storage parts store which memorizes said reference voltage 
level as a memory level, and a selecting part which chooses one of said reference voltage level and said 
memory levels, and is supplied to said data recognition circuit, An optical communication device ****(ing), 
said selecting part's making said memory level a reference value after said header detection circuits detect 
a header signal, and supplying said data recognition circuit. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an optical communication device, and relates to the art of 
carrying out data communications to details by wireless among portable devices, such as a portable 
personal computer and a handheld terminal, more. 

[0002]When data is mutually delivered and received among users in public-relations business, such as 
inspection-of-a-meter business, For example, in publishing a list etc. based on send data, in order to 
accompany by movement of a portable terminal, it is undesirably required to perform data communications 
by wireless to connect terminals by a cable. In this case, although the data communication unit using light, 
infrared rays, etc. is used, stable communication in consideration of the problem of a communication range, 
the influence of outdoor daylight, etc. is desired. 
[0003] 

[Description of the Prior Art]In the communication method using light, infrared rays, etc., a data source 
puts the data which should be transmitted on a predetermined subcarrier, and transmits by it. This 
situation is shown in drawing 9 (A). In the figure, the data which should be transmitted is compounded with 
the subcarrier of predetermined frequency, and a sending signal is generated. A luminescent means drives 
with this sending signal, and a corresponding lightwave signal is transmitted. On the other hand. Jight is 
received by the light-receiving means of a data receiving side, and the transmitted lightwave signal is 
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changed into the electrical signal corresponding to the light volume. This electrical signal is compared with 
a predetermined reference value (threshold) (refer to drawing 9 (B)). it is changed into a digital signal, 
processing of predetermined [, such as filtering, ] is performed after that, and original data is restored. 
Under the present circumstances, this reference value was made into the fixed value. 
[0004] 

[Problem(s) to be Solved by the Invention]The optical communication type mentioned above has practically 
two problems which are described below. The 1st problem is a problem about a data source, and is 
changing the intensity (light volume) of the lightwave signal transmitted when the power supply voltage of a 
device changes. As mentioned above, therefore depending on the driving current which drives a 
luminescent means, it depends for the intensity of the lightwave signal transmitted on the amplitude V of 
the data which should be transmitted (refer to drawing 9 (A) and a sending signal). Usually, the amplitude of 
commo data is provided in the predetermined voltage level depending on a device's own power supply 
voltage, and a luminescent means drives it with the commo data of this voltage level. However, in the case 
of a portable system, a device's own power supply voltage changes with how to choose power supply 
sauce. For example, in carrying out current supply from AC power supply using an AC/DC adaptor, the 
power supply voltage of a device is set to 9V, but when a built-in battery and a cell are used at the time of 
carrying, the power supply voltage of a device is condition of being set to 3V. Therefore, when the power 
supply voltage of 9V is supplied from the AC/DC adaptor, commo data can be transmitted with the voltage 
level of 5V, but when only the power supply voltage of 3V is obtained using a cell etc., commo data can be 
transmitted only with the voltage level of 3V. The amplitude of commo data influences the intensity of the 
lightwave signal transmitted, therefore a communication range (range of data) as mentioned above. 
Therefore, since the driving current which drives a luminescent means runs short and the light volume of a 
lightwave signal falls when only the commo data of the voltage level of 3V can be generated, range will 
decrease. The rise of cost is caused although how to prepare two or more power supplies from which a 
pressure value differs as a measure in this case is also considered. If it takes that a device is portable into 
consideration, it is not a best policy from the point which moves against the miniaturization of the point 
that power consumption increases, and a device, and a weight saving, either. Therefore, to keep a 
communication range from receiving the influence of change of power supply voltage is desired, without 
establishing the power supply of a separate system. 

[0005]The 2nd problem is a problem about a data receiving side, and is that the accuracy at the time of 
recognizing the data transmitted by the influence of outdoor daylight falls. As mentioned above, in a data 
receiving side, the sent lightwave signal is received by a light-receiving means, and after changing into an 
electrical signal, commo data is recognized as compared with a predetermined reference voltage level. 
However, when using a device under direct sunlight in the open air, in the case where it is used in the room 
where special lighting was performed, the luminous intensity which enters into a light sensing portion will 
become high, and will be shifted to the one where the direct current level of a corresponding electrical 
signal is higher. This situation is shown in drawing 9 (B). In such a case, if the reference value is fixed, 
original data cannot be restored correctly. For this reason, when restoring commo data, it is necessary to 
eliminate the influence of outdoor daylight. 

[0006]Since the purpose of this invention is a portable system, it is low power consumption, and there is in 
providing the portable optical communication device in which data communications are stably possible, 
without moreover being influenced by the power supplying method at the time of use, lighting environment, 
etc. 
[0007] 

[Means for Solving the Problem]In [ according to the invention according to claim 1 in view of the above 
SUBJECT ] an optical communication device, A subcarrier generation circuit which generates a subcarrier 
of predetermined frequency, and a synthetic circuit which compounds a data signal and said subcarrier and 
generates a sending signal, It drove by said subcarrier, and it constituted so that it might have a booster 
circuit which generates boosting voltage of voltage higher than said power supply voltage based on power 
supply voltage, and a luminescent means which outputs a lightwave signal of light volume corresponding to 
said boosting voltage according to said sending signal. 

[0008]A light-receiving means to change input light from the outside into an electrical signal of a voltage 
level corresponding to the light volume in an optical communication device according to the invention 
according to claim 3, A level detection circuit which detects a DC voltage level of said electrical signal, and 
operation part which computes an intermediate voltage level of said DC voltage level, and is outputted as a 
reference voltage level, It constituted so that it might have a data recognition circuit which recognizes 
send data comparing a voltage level of said electrical signal with said reference voltage level. 
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[0009] 

[FunctionjAccording to the invention according to claim 1 , a subcarrier generation circuit generates the 
predetermined subcarrier for transmitting data, and a synthetic circuit compounds this subcarrier and the 
data signal which should be transmitted. On the other hand, a subcarrier is supplied also to a booster 
circuit. A booster circuit makes the boosting voltage of voltage higher than a device's own power supply 
voltage based on a subcarrier. A luminescent means is driven with the voltage level of boosting voltage 
based on a sending signal. That is, a luminescent means is a voltage level higher than a device's own power 
supply voltage, and sends the lightwave signal containing the ingredient of a data signal. 
[001 0]According to the invention according to claim 3, a light-receiving means receives the input light from 
the outside, and outputs the electrical signal of the voltage level according to the light volume. A level 
detection circuit detects the DC voltage level of this electrical signal, and inputs it into operation part. 
Operation part asks for the intermediate level of the detected DC voltage level by an operation, and 
supplies this to a data recognition circuit as a reference voltage level for recognition of received data. That 
is, a reference voltage level is set as middle RE ** RU of the voltage level corresponding to the intensity of 
input light. A data recognition circuit compares a reference voltage level with the voltage level of input 
light, and recognizes the transmitted data. 
[0011] 

[Example]Hereafter, the suitable example of this invention is described with reference to drawings. The 
optical communication device 1 00 concerning this invention is divided roughly into the transmission unit 
1 00a for transmitting the lightwave signal containing send data to other optical communication devices, and 
the receiving unit 100b for receiving the lightwave signal transmitted from other optical communication 
devices as shown in drawing 1 . The transmission unit 100a and the receiving unit 100b of the couple are 
provided in each optical communication device 100, respectively, and two-way communication is performed 
among other optical communication devices 100 using these. Hereafter, each unit is explained individually. 
The premise in the case of using the optical communication device concerning this invention at the 
beginning of transmission unit **** is explained. In a portable equipment, it is as having stated also in 
advance that the power supply voltage obtained depending on how to choose power supply sauce may 
differ. That is, when being designed so that a device may drive a light emitting device with the sending 
signal of the amplitude 6V with specification and may transmit data, if the power supply voltage beyond 6V 
is obtained by an AC/DC adaptor etc., the driving signal of the amplitude 6V will be generated, but it can 
do. However, when a power supply is switched to a built-in battery, a cell, etc., for example, only the power 
supply voltage of 3V is obtained, it will be necessary to make the power supply voltage of 6V after this. In 
such a case, the transmission unit 100a of this invention makes voltage higher than a device's own power 
supply voltage using the subcarrier for sending data, and transmits data to it with the voltage level. 
[0012]Below, the example of the transmission unit 100a is described. The composition of the transmission 
unit 100a is shown in drawing 2 . The signal wave form of each part is shown in drawing 3 . The subcarrier 
generation circuits 1 and 2 are constituted by the pulse generating circuit etc., and generate subcarrier S 1 
and S 2 which are the pulse signals of predetermined frequency. The subcarrier generation circuit 2 
generates the subcarrier of frequency higher than the subcarrier generation circuit 1. For example, it is 
condition of [ / subcarrier 1 MHz jn 500 kHz and subcarrier (henceforth "high frequency subcarrier") Sg. Although high 

frequency subcarrier Sg is used for the purpose of mainly speeding up pressure-up operation of the power supply voltage by the 
booster circuit 8, it mentions the details later. 

[0013]The subcarrier synthetic circuit 3 chooses either of subcarrier S^ and high frequency subcarrier Sg, and generates 
synthetic subcarrier Sg. The subcarrier synthetic circuit 3 is good also as composition which outputs high frequency subcarrier 
Sg, for example only when there is often ( drawing 3 shows the waveform in this case) also as composition which switches and 
outputs both according to the control signal from CPU9 an input of high frequency subcarrier Sg. 

[0014]The transmission signal generating circuit 4 is constituted by the AND circuit etc., for example, compounds data signal 
and synthetic subcarrier Sg, and outputs sending-signal Sg. Therefore, sending-signal Sg becomes the signal with which data 
signal S. included the pulse of the frequency of a subcarrier (synthetic subcarrier Sg) during the high-level period as shown in 



drawing 3 . 
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[0015]The light emitting unit 5 has light emitting devices, such as a light emitting diode, and generates the lightwave signal of the 
light volume corresponding to the driving current I which flows through a light emitting device. The light emitting unit drive circuit 
6 has switching transistor Tr^ and sending-signal S g is inputted into the base. Since switching transistor is turned on and 
off according to the voltage level of sending-signal Sg, the light emitting unit 5 generates the lightwave signal corresponding to 
the size of the driving current I, i.e., the level of voltage V d> in the timing of sending-signal Sg. The power switch circuit 7 has 
transistor Tr 2 , and turns on and off the supply of voltage V d to the light emitting unit 5 and the light emitting unit drive circuit 6 
based on power source control signal Sy supplied from CPU9. 

[0016]Synthetic subcarrier Sg is inputted into the booster circuit 8 as a control signal, and one [ twice the boosting voltage of 
power-supply-voltage V cc (+3V) ] V d (+6V) is generated. The composition of the booster circuit 8 is shown in drawing 4 . The 
booster circuit 8 has the by-pass diode D, the capacitor C and limiting resistance and the rectification circuit 11. [ the 
inverter circuit 1 0, transistor Trg-Tr g which functions as a switching element ] 

[001 7]Below, operation of the booster circuit 8 is explained. The booster circuit 8 carries out pressure up of the power-supply- 
voltage V cc , and makes boosting voltage Vj. The waveform of control signal (= synthetic carrier signal) Sg, Sg, and voltage V a 
and boosting voltage V d is shown in drawing 5. 

[001 8]Synthetic carrier-signal Sg inputted from the subcarrier synthetic circuit 3 is inputted into the base of transistor Tr 4 as a 
control signal. The inverter circuit 10 generates the inversion signal of synthetic subcarrier Sg, and inputs it into the base of 
transistor Tr g as control signal Sg. The following operations are performed based on these control signal Sg and Sg. 
[0019]First, in time t n -t.,, control signal Sg is high-level, and since Sg is a low level, as for transistor Tr 4 , one and transistor Tr g 
and Tr g become OFF. Therefore, power-supply-voltage V cc appears as voltage V g as it is, and the capacitor C is charged to 
power-supply-voltage V cc . Next, since a low level and S g will become high-level in control signal Sg if it passes over time tj, as 
for transistor Tr 4 , OFF and transistor Trg and Trg become one. Therefore, power-supply-voltage V cc appears in voltage V^, and 
since V co is charged by the capacitor C, voltage V g turns into 2V C(; . In time t 2 , again, one and transistor Trg and Tr g become 
OFF, and transistor Tr^ repeats operation of the above whenever control signal Sg and Sg change hereafter. The rectification 
circuit 1 1 rectifies this voltage V g , and outputs boosting voltage Vj. 

[0020]Thus, the booster circuit 8 generates one [ twice the boosting voltage of power-supply-voltage V cc ] V d using synthetic 
subcarrier Sg. Both transistor Trg and Tr 4 will be in an ON state simultaneously at the time of the change of control signal Sg 
and Sg, and limiting resistance R 1 is provided in order to prevent a circuit from connecting too hastily. In order to prevent such 
a short circuit, an allowance, such as shifting some change timing of control signal Sg and Sg actually, is performed. 
[0021]As touched previously, high frequency subcarrier S 2 is used in order to speed up pressure-up operation of the power 
supply voltage by the booster circuit 8. In the usual state, i.e., the state where data is not transmitted, in order that CPU9 may 
maintain the waiting state which waits for the data transmission directions from a user, current supply is carried out, but to 
other circuits (the light emitting unit 5, light emitting unit drive circuit 6 grade), current supply is not carried out for power 
consumption saving. When a user gives directions of data transmission, CPU9 performs current supply to each part for the first 
time. Therefore, when there are directions of data transmission from a user and the current supply to each part starts, it is 
desirable to obtain boosting voltage V d which the booster circuit 8 operated to the inside of the after that instant, and was 
stabilized early. Fundamentally, although the booster circuit 8 operates regardless of the frequency of the control signal to drive, 
By using the signal of higher frequency as a control signal, the standup of the booster circuit 8 is brought forward and it 
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becomes possible to enable it to supply boosting voltage V rf stable in the inside of the instant after a current supply start. 
[0022]Next, operation by the whole transmission unit is explained with reference to the flow chart of drawing 6 . First, when 
predetermined data needs to be transmitted, a user's data transmission directions are answered (Step S1), and CPU9 starts 
current supply to each part (Step S2). 

[0023]Next, CPU9 supplies power source control signal S ? to the power switch circuit 7, it sends a control signal to the 
subcarrier generation circuits 1 and 2 simultaneously, and generates subcarrier S^ and high frequency subcarrier Sg (Step S3). 
[0024]The subcarrier synthetic circuit 3 receives subcarrier S^ and high frequency subcarrier Sg, generates synthetic subcarrier 
Sg, and inputs this into the transmission signal generating circuit 4 and the booster circuit 8. The booster circuit 8 is driven by 
control signal Sg and control signal Sg, and outputs boosting voltage V d which is twice the voltage of power-supply-voltage V cc 
(step S4). 

[0025]The power switch circuit 7 will answer power source control signal S ? , and will be in an ON state, and boosting voltage V d 
is supplied to the light emitting unit 5 and the light emitting unit drive circuit 6 as power supply voltage (Step S5). 
[0026]On the other hand, the sending-signai generation circuit 4 compounds data signal S 4 and synthetic subcarrier S g , 
generates sending-signai S g , and supplies it to the light emitting unit drive circuit 6. Switching transistor Tr 1 of the light emitting 
unit drive circuit 6 is switched by sending-signai S g . Namely, when switching transistor Tr 1 is an ON state, voltage V c 
concerning the light emitting device in a light emitting unit becomes almost equal to boosting voltage V d (=2V cc ), When switching 
transistor Tr^ is an OFF state, the voltage concerning a light emitting device is set to about 0 v (refer to drawing 3 ). The driving 
current I according to this voltage V c flows into a light emitting device, and the lightwave signal of the light volume according to 
this is transmitted to it (Step S6). 

[0027]When all send data is transmitted, (Step S7:YES) and transmitting processing are ended, the current supply to circuits 
other than GPU is suspended (Step S8), and it will be in the input waiting state of data transmission directions again. 
[0028]Thus, even when power-supply-voltage V cc of the device itself is 3V. Since a booster circuit generates voltage V d (for 
example, 6V) more than V cc using a subcarrier and a light emitting unit can be driven with the voltage level of this voltage V d , 
also when the power supply of the device itself is switched to the power supply of low voltage, it is stabilized and the lightwave 
signal of predetermined light volume can be transmitted. 

A receiving unit, next the receiving unit 1 00b of the optical communication device concerning this invention are explained. 
[0029] Drawing 6 shows the composition of the example of a receiving unit. The light-receiving unit 20 has photo detectors, such 
as a photo-transistor, and outputs the electrical signal according to the light volume of input light. The light-receiving unit 20 is 
provided with the optical filter (not shown) which passes only the light of a certain specific wavelength, and passes only the 
lightwave signal which is the same as that of the wavelength of the lightwave signal transmitted from other optical 
communication devices, or has nearby wavelength to a photo detector. LPF21 extracts the dc component of electrical signal 
S^q generated in the light-receiving unit 20. A/D converter 22 changes into digital value the direct current voltage obtained by 
LPF21. 

[0030]CPU23 has the operation part 26, the switch 27, and the memory 28 inside. These functions may be constituted as a 
discrete circuit and may perform equivalent operation by the program of CPU23. The operation part 26 computes one half of the 
values of digital data S^ 2 outputted from A/D converter 22, and supplies them to D/A converter 24 via the switch 27, and it 
makes the memory 28 memorize the value. D/A converter 24 changes this value into an analog signal. The comparator 25 makes 
the output value of a D/A converter a reference value (threshold), and compares this with electrical signal S^ corresponding to 
input light. A comparison result is inputted into CPU23 and subsequent processing is presented with it as transmitted data. 
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[0031]Next, concrete operation of a receiving unit is explained with reference to the flow chart of drawing 8 . In the usual state, 
the light-receiving unit 20 is in the waiting state which waits for the input of the lightwave signal from the outside. Here, suppose 
that a certain light was received with the light-receiving unit 20 now (Step S1 1). It is unknown whether at this time, this light is a 
lightwave signal containing data and whether it is mere disturbance. Usually, in data communications, although the data which 
should be transmitted is transmitted by a packet unit, a header signal is inserted in the head of data for discernment of this 
packet. As a header signal, a null (NULL) code, a specific start code, etc. are used, for example. 

[0032]Therefore, if the received lightwave signal includes such a header signal, it can recognize that this is not disturbance but 
send data. That is, operation of the following receiving units becomes the flow of recognizing the data following it, when the 
existence of a header signal is detected and this is detected first 

[0033]First, electrical signal S^q corresponding to the light volume of input light is inputted into LPF21, and, specifically, dc- 
component of this electrical signal is extracted (Step 12). This dc-component V 1 is proportional to the light volume of input 
light. 

This is inputted into A/D converter 22 as signal S^. 

[0034]A/D converter 22 changes the voltage level of this dc-component V 1 into digital signal S^, and inputs it into CPU23. 
within CPU23, the operation part 26 calculates one half of the voltage levels (V^/2) of this direct-current-voltage (Step 
SI 3), and memorizes in the memory 28 — it outputs to both D/A converters 24. As mentioned above, direct-current-vortage 
shows the light volume of input light, and one half of the voltage levels of direct-current-voltage Vj turn into an intermediate 
level of the luminous energy level of input light, and a zero level. In this invention, it is determined as the reference value in the 
case of received-data recognition of this intermediate level (threshold). Namely, D/A converter 24 changes one half of the 
voltage levels of direct-current-voltage V 1 into an analog value, and inputs them into the comparator 25 as a reference value. 
The comparator 25 compares the voltage level of electrical signal corresponding to this reference value and input light, and 
inputs that result into CPU23. 

[0035]CPU23 has memorized beforehand the predetermined code etc. which are used as a header signal. 
It is judged whether input-signal S^g inputted from the comparator 25 includes a header signal (Step S5). 

for example, a null — signal S 1g inputted from the comparator 25 when a code is used as a header signal — this — a null — if a 
code is included, this input light will be the lightwave signal sent from other optical communication devices, and it will be 
recognized that send data continues after the header signal. In this case, CPU23 connects the switch 27 to the memory 28 side, 
and supplies the memorized reference value (V ^/2) to the comparator 25 (Step S16). Therefore, the comparator 25 recognizes 
the send data which continues after that considering this as a reference value. Thus, the back reference value with which the 
header signal was detected is fixed in order to prevent a reference value from changing during recognition of the data in a 
packet by subsequent disturbance etc. 

[0036]Other processings, such as being sent to a print section for print-out, are presented with the send data recognized as 
mentioned above, for example (Step S1 7). If predetermined processing is completed based on the received data, a receiving unit 
will be in the reception waiting state of the following lightwave signal. 

[0037]On the other hand, when a header signal is not able to be detected at Step S5, input light judges that it is not right send 
data, and moves from CPU23 to the waiting state of the following input light. As mentioned above, in the receiving unit 
concerning this invention, since the luminous energy level of input light is detected and the intermediate level is made into the 
reference level (threshold) for data recognition, when the light volume of a lightwave signal increases under the influence of 
outdoor daylight, also when the light volume of a lightwave signal is changed, it can be alike, and send data can be received 
stably and correctly. 
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[0038]In the above-mentioned explanation, although CPU of a transmission unit and a receiving unit is distinguished, since both 

units are provided in one optical communication device, they can share one CPU. 

[0039] 

[Effect of the Invention]As explained above, in the invention according to claim 1 , the booster circuit was established in the 
transmission unit, and we generated voltage higher than a device's own power supply voltage, and decided to transmit data with 
this voltage level. Therefore, the low power consumption of the device can be carried out, and stable data communications 
become possible, without being influenced by how to choose the power supply sauce of a device. Since a booster circuit is 
driven using the carrier signal used for transmission of data, it is not necessary to generate a signal special for the pressure up 
of power supply voltage. 

[0040]In the invention according to claim 3, since the DC voltage level of the received signal is detected and received data are 
recognized by making the intermediate level into a reference value (threshold), even if it changes the level of a sending signal 
under the influence of outdoor daylight etc., data can be recognized correctly. Since this reference value is made into a fixed 
value after detecting the header signal located in the head of send data and detecting this, the influence of change of a 
subsequent sending signal is not received. 

[0041]Therefore, if it is used combining a transmission unit according to claim 1 and the receiving unit according to claim 3, more 
stable data communications will become possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the composition of the transmission unit of the optical communication device concerning this 
invention. 

[Drawing 2] It is a figure showing the composition of the transmission unit of the optical communication device concerning this 
invention. 

[Drawing 3] It is a figure showing the signal wave form of each part of the transmission unit shown in drawing 2 . 
[Drawing 4] It is a figure showing the composition of a booster circuit. 

Drawing 5]I t is a figure showing the voltage waveform of each part of the booster circuit shown in drawing 4 . 
[Drawing 6]I t is a flow chart which shows operation of a transmission unit. 

[Drawing 7] It is a figure showing the composition of the receiving unit of the optical communication device concerning this 
invention. 

[Drawing 8] It is a flow chart which shows operation of a receiving unit. 

[Drawing 9] It is an explanatory view of the conventional optical communication method. 

[Description of Notations] 

1,2 — Subcarrier generation circuit 

3 — Subcarrier synthetic circuit 
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4 — Transmission signal generating circuit 

5 — Light emitting unit 

6 — Light emitting unit drive circuit 

7 — Power switch circuit 

8 — Booster circuit 
9, 23 — CPU 

20 — Light-receiving unit 

21 — Low pass filter 

22 — A/D converter 

24 — D/A converter 

25 — Comparator 

100 — Optical communication device 
100a — Transmission unit 
100b — Receiving unit 
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